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Eozoon Canadense, not only (as I have the best authority for

stating) without having seen a section of that fossil thin enough

to show it, but even (I have good reason to believe) without

having examined the like structure in any Nummuline shell, so

as to be able to recognize it when seen. I trust, therefore,

that the scientific public will now hold me absolved from the

necessity of taking any further notice of his pertinacious at-

tempts to throw discredit upon my observations.

I remain. Gentlemen,

Your obedient Servant,

AViLLiAM B. Carpenter.
March 21, 1866.

XXXVI.

—

Notes on some Peculiarities in the Eye of the Mackerel.

By Robert Dyce, M.D., F.R.S. Edin., Professor of Midwifery,

University of Aberdeen.
[Plate VII.]

In the following observations it is not my intention to enter

into any minute detail of the anatomical structure of the eye,

but merely to notice some very striking and interesting pecu-

liarities, diflferent from the eye of any other fish which I have

met with.

The eye of a fish, like the eye of all vertebrate animals, is

constructed upon principles essentially similar, and presents

the same coats and lenses as are met with in the human
eye, and, generally speaking, arranged similarly. It, however,

differs in many points of structure from that of terrestrial

Vertebrata, its organization being, of course, adapted to the

denser medium in which the fish resides, and so adapted as to

bring the rays of light to converge at a shorter focus upon the

retina. It is hence more globular or spherical, has always a

very flattened form of bulb and a shorter axis, and is always

covered by an investing fibrous membrane called the sclerotic coat.

This is more or less thick and elastic; it is not, howevei*, uni-

formly thick, being more so at the back of the eye than in front

towards the cornea, in order, it is believed, to preserve the flat-

ness of the cornea —an arrangement rendered necessary in all

swimming animals, as well as fish, who reside constantly in

water, and who receive the rays of light through so dense a

refractive medium. The sclerotic also varies in thickness in

different fish ; in the larger fish it is very thick, while in the

generality of ordinary-sized fish it is very thin, soft, elastic, and

fiexible. In the Mackerel, however, instead of being soft, it is

uniformly firm, nay, entirely cartilaginous, and would be inflexible

but for its peculiar construction, —so much so that it retains its

20*



308 Dr. R. Dyce on the Eye of the Mackerel.

ordinary form, and with scarcely any diminution in size, if left

unheeded to dry ; whereas, in most other fish, the eye shrivels

up, unless some distending medium (as cotton) is used to keep

it in shape.

Again, in every fish which I have examined, the optic nerve

penetrates the sclerotic coat by a round aperture, the coat closely

encircling the nerve (see PI. VII. : eye of Haddock, Whiting,

and Cod) ; but in the Mackerel there is in this unyielding

sclerotic coat a portion, as it were, cut out from the back of

the eye, extending from near the opposite edges of the cornea,

thus leaving, when in its quiescent state, an elliptical space, like

two narrow cones joined at their bases ( <^> )
; but if the sides

of the eye are pressed close, as they must be by the muscles when
the focal distance is to be changed, it then becomes a mere line

or slit.

There is a still further peculiarity in the Mackerel, viz. a small

semicircular notch on the nasal side of this linear slit, in which the

optic nerve lies secure from pressure in its passage through it.

(See Plate.) It is, I believe, admitted that the adjusting power

in the eye, in order to obtain distinct vision at diffiercnt distances,

is mainly dependent upon the flexibility of the sclerotic coat,

which allows of its being compressed by the muscles, and thus,

by the pressure of the humours, increasing the convexity of the

cornea, while it also brings the retina closer to the posterior

surface of the lens. Hence, in the greater number of fish, the

sclerotic is soft and flexible, yet sufficiently firm to maintain its

spherical shape. In a very few fish it is as hard as bone—in

the sword-fish {Xiphius gladius), for example —and nearly in-

flexible; yet all of them possess the same adjusting-power.

Amongst these the Mackerel has this peculiar formation : in

this fish the eye would be nearly inflexible, from its hard carti-

laginous nature; but by the very simple, yet beautiful, arrange-

ment which I have described (of the elliptical slit), compression

may be effected to any useful extent —thus accommodating the

form of the eye to distances. The provision made to prevent

pressure upon the optic nerve by this notch in the hard un-

yielding sclerotic will also be noticed. This notch clearly de-

monstrates not merely that, in this fish at least, the sclerotic is

an investing membrane to preserve the form of the eye, but that

compression is produced to suit the focal distance ; and if the

compression were so great as to close the gap left in the sclerotic,

it would, but for this notch, destroy, for a time at least, the

optic nerve.

This singular and beautiful arrangement appears remarkably

adapted to the habits of this fish. It is well known to be a very
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its rapid motions, in seizing its food, which it is believed it does

by " striking- across the course of what it supposes to be its

flying prey/'— thus almost proving that its pursuit is more

under the 'influence of sight than of taste or smell.

Couch, in his recent beautiful work, says that it will never

attempt to seize that which seems without life; hence the object

of the fishers is to cause the boat to be influenced by an amount

of motion which shall resemble a living object. The boat must

therefore be always under sail, and in a sufficieut breeze to

ensure any amount of success.

MISCELLANEOUS.

Note on the Genera Amphipeplea and Assiminea.

By J. GwYNJeffreys, Esq., F.R.S.

Dr. E. VONMartens, in his interesting " Conchological Gleanings"

(Ann. & Mag. Nat. Hist. ser. 3. vol. xvii. p. 211), has referred to

the description, in my work on British Conchology, of the shell of

Limncea invohita, in comparison with L. glutinosa and L. auricularia;

but he seems to have overlooked the sectional character which I

there gave of the first two species, viz. "extremely thin and fragile."^

Nor has he quoted exactly the words which I used in describing L.'

ghdinosa. He would also have found that Lapland was recorded

by Nylander as a station for L. ghdinosa, Pau by Mermet, and the

south-west of France by Des MouHns and many other writers. I

thank him for having called my attention to the two locahties in the

Mediterranean province. The genus Amphipeplea cannot be sepa-

rated from Limncea, if Aplexa remains united with P/njsa.

Assiminea is undoubtedly marine and pulmonobranch, as I shall

be prepared to show in the course of my work. The dentition of

A. Grayana and A. litorea is delineated in the ' Annals and Maga-

zine ' for February 1859, pi. 3. figs. 12 & 13.

March 24, 186G.

On the Existence of a Third Membrane in the Anther.

By. A. Chatin.

Botanists generally believe that the anther consists only of two

membranes, named, since the time of Purkinje, the exothecium and

endothecium. But Meyen and Schleiden observed in certain young

anthers the tissue which corresponds with the third membrane;

they seem, however, to have regarded it as part of the endothechnn of

Purkinje. The author states that there is no doubt of the existence

of a third membrane interior to the endothecium or membrane

\vith fibrous cells ; it forms a sort of interior epidermis, and should

be called the endothecium, the membrane which received that name

from Purkinje being the mesothecium.

JEvolution.—The third membrane ahcays exists at a certain stage


